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ABSTRACT Objective. To design and validate a questionnaire for assessing attitudes and knowledge 
about patient safety using a sample of medical and nursing students undergoing clinical train-
ing in Spain and four countries in Latin America.
Methods. In this cross-sectional study, a literature review was carried out and total of 786 
medical and nursing students were surveyed at eight universities from five countries (Chile, 
Colombia, El Salvador, Guatemala, and Spain) to develop and refine a Spanish-language ques-
tionnaire on knowledge and attitudes about patient safety. The scope of the questionnaire was 
based on five dimensions (factors) presented in studies related to patient safety culture found 
in PubMed and Scopus. Based on the five factors, 25 reactive items were developed. Composite 
reliability indexes and Cronbach’s alpha statistics were estimated for each factor, and confirma-
tory factor analysis was conducted to assess validity. After a pilot test, the questionnaire was 
refined using confirmatory models, maximum-likelihood estimation, and the variance–covari-
ance matrix (as input). Multiple linear regression models were used to confirm external valid-
ity, considering variables related to patient safety culture as dependent variables and the five 
factors as independent variables.
Results. The final instrument was a structured five-point Likert self-administered survey 
(the “Latino Student Patient Safety Questionnaire”) consisting of 21 items grouped into five 
factors. Compound reliability indexes (Cronbach’s alpha statistic) calculated for the five factors 
were about 0.7 or higher. The results of the multiple linear regression analyses indicated good 
model fit (goodness-of-fit index: 0.9). Item–total correlations were higher than 0.3 in all cases. 
The convergent-discriminant validity was adequate.
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Safety policies implemented since a 
1999 Institute of Medicine (IOM) report 
(“To Err is Human”) (1) and the subse-
quent international movement for pa-
tient safety led by the World Health Or-
ganization (WHO) have led to changes in 
clinical training practice (2). The key ele-
ments of this change in favor of a safer 
environment are health professionals’ 
attitudes and ongoing education on pa-
tient safety (3).
Studies analyzing the culture of safety 
in health care organizations (4, 5) have 
identified various barriers to safer prac-
tices (6–8); the causes of adverse events 
(AEs), in the opinion of health profes-
sionals; and training needs (9).
Attitudes influenced by knowledge 
determine health professionals’ behavior 
before and after the occurrence of an AE 
(10–12). The competencies needed by 
health professionals to carry out safer 
practices have been identified by WHO 
(13, 14). Halpern et al. (15) and And-
ermann et al. (16) have defined core com-
petencies for good-quality practice and 
patient safety, and Okuyama et al. (17) 
have conducted a systematic review of 
existing tools designed to assess these 
competencies.
Although institutions and profession-
al forums have conducted multiple 
awareness-raising and training activities 
on patient safety in medicine and nurs-
ing schools, they have not had the same 
impact as the aforementioned initiatives 
(18, 19). Only a few medical schools have 
implemented curricula addressing pa-
tient safety (20), and the majority of 
them are located in Canada, the United 
Kingdom, and the United States (20, 21). 
In most countries, training in patient 
safety typically occurs after completion 
of undergraduate studies. There is hardly 
any research on what medical and nurs-
ing students know and what their atti-
tudes are toward AEs (22), even though, 
according to some authors (20, 23), up to 
76% of them have witnessed a medical 
error (with varying levels of relevance) 
during their clinical practices.
Patey et al. (24) from the University 
of Aberdeen (Scotland) developed and 
tested a five-hour training module on pa-
tient safety for final-year students and 
analyzed training content in Scottish uni-
versities on patient safety. Their results 
showed that only clinical training in-
structors informed their students (spo-
radically) about the most common safety 
risks and the measures required to im-
prove patient safety. Kern et al. (25) pro-
posed curricula for medical education, 
and Seiden et al. (26) made recommen-
dations about the content of medical 
school curricula. Fischer et al. (27) de-
veloped and proposed training content 
based on phone interviews with medical 
students and resident physicians in 
Massachusetts.
Flin et al. (28) assessed what medical 
students knew and what their attitudes 
were toward patient safety. The results 
of that study were used to design and 
validate the Medical Student Patient 
Safety Questionnaire. Additional survey 
instruments testing patient safety knowl-
edge and attitudes have been developed 
and tested in other studies, mainly 
among residents and nurses (18, 29, 30), 
and students who have completed their 
clinical rotations (31). Several studies 
have explored nursing students’ atti-
tudes and coping styles after recognition 
of a medical error (28–30, 32).
The small amount of research conduct-
ed to date on medical and/or nursing 
students’ knowledge and attitudes about 
medical errors has highlighted the need 
to strengthen the training in patient safe-
ty received by undergraduate students 
to enable them to address the risks inher-
ent in clinical training practice. In Spain, 
the Quality Agency of the National 
Health System (Agencia de Calidad del 
Sistema Nacional de Salud, SNS) has pro-
posed incorporating patient safety and 
risk management in undergraduate and 
postgraduate medical and nursing pro-
grams (33), and the Pan American Health 
Organization (PAHO) has developed an 
ambitious training program for health 
professionals in Latin American coun-
tries. However, only a few universities, 
such as the University of Málaga (nurs-
ing programs) and Miguel Hernández 
University (medical programs) in Spain, 
or the Pontifical Catholic University 
(medical programs) in Chile, have sys-
tematically addressed this issue through 
initiatives to fill gaps in patient safety 
training for undergraduate students. 
To promote reflection on what has 
been accomplished thus far and facili-
tate future research, this study aimed 
to design and validate a questionnaire 
for assessing attitudes and knowledge 
about patient safety using a sample of 
medical and nursing students undergo-
ing clinical training in Spain and four 
countries in Latin America. The new 
 survey instrument (the “Latino Student 
Patient Safety Questionnaire”) was de-
signed and produced in Spanish for use 
in 1) evaluating how patient safety is 
 being taught to Latino students in vari-
ous health disciplines and 2) measuring 
progress.
MATERIALS AND METHODS
In this cross-sectional study a literature 
review was carried out and 786 medical 
and nursing students were surveyed at 
eight universities from five countries 
(Chile, Colombia, El Salvador, Guatema-
la, and Spain) to develop and refine 
a Spanish-language questionnaire on 
knowledge and attitudes about patient 
safety. The first version of the question-
naire was based on dimensions (factors) 
related to patient safety culture presented 
in studies found in PubMed and Scopus. 
Five factors were defined. The instrument 
was validated by ad ministering it to a 
random study sample composed of medi-
cal and nursing students. 
Conclusions. The questionnaire designed and validated in this study assesses nursing and 
medical students’ attitudes and knowledge about patient safety. This instrument could be used 
to indirectly evaluate whether or not students in health disciplines are acquiring and thus 
likely to put into practice the professional skills currently considered most appropriate for 
patient safety. 
Key words Health knowledge, attitudes, practice; patient safety; questionnaires; students; Chile; 
Colombia; El Salvador; Guatemala; Spain; Latin America.
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Design of the questionnaire
PubMed and Scopus databases were 
searched using the terms “core compe-
tencies,” “patient safety,” “medical er-
ror,” “knowledge,” and “attitudes” re-
lated to medical or nursing students. All 
articles published since 2000 in Spanish 
or English in medical journals were con-
sidered. The research by Andermann et 
al. on core competencies of good-quali-
ty practice and patient safety (16) and 
by Flin et al. on the experience in Scot-
land with the Medical Student Patient 
Safety Questionnaire (28) was consid-
ered relevant for the qualitative review. 
In addition, a manual search of the ref-
erences of selected articles was carried 
out and all relevant articles reviewed. 
The scope of the questionnaire was de-
fined by five factors identified a priori 
based on the literature review: 1) 
“Openness in communication” (FCP); 
2) “Understanding of human factor” 
(CFH); 3) “Proactive attitude to avoid 
risks in security” (AP); 4) “Awareness 
of error” (AWE); and 5) “System com-
plexity and interrelationship” (CS). 
These five factors represented the dif-
ferent types of information health sci-
ence students receive about AEs and 
patient safety in their university pro-
grams. Attitudes and knowledge were 
selected as the focus of the instrument 
because these two variables 1) had been 
regularly included in previous studies 
on patient safety and 2) interact with 
each other to define the behavior of fu-
ture health professionals.
To explore the five factors that defined 
the scope of the questionnaire, 25 reac-
tive items were developed based on the 
literature review and the subsequent 
analysis. Using successive approaches 
the items were refined to be more pre-
cise, easier to understand, and clearer in 
the description of the concepts they eval-
uated. A pilot test to assess survey par-
ticipant understanding of the 25 items 
was administered to 10 Spanish students 
and the result was considered satisfacto-
ry. Based on the results of the pilot test, 
the instrument was refined into a struc-
tured five-point Likert self-administered 
questionnaire.
Selection of subjects 
The validation study of the instrument 
was carried out in eight universities 
from five countries (Chile, Colombia, El 
Salvador, Paraguay, and Spain) selected 
for their willingness to participate in the 
study and their involvement in post-
graduate courses on patient safety (con-
venience sample inclusion criterion). The 
researcher who coordinated the study in 
each country chose the universities and 
invited them to participate. The research 
team agreed to survey a minimum sam-
ple of 385 medical and nursing students 
(calculated for a precision error of 5%, 
with p = q = 0.50). Final selection of 
subjects was based on participation 
quotas (20% for each of the five par-
ticipating countries and 50% each for 
medical and nursing students) to ensure 
sample representativeness. The subjects 
were invited to participate in the study 
by completing the questionnaire after 
their written permission had been 
obtained. 
Ethical considerations
Following an explanation of the objec-
tives and scope of the study, participa-
tion was voluntary and based on the 
desire to contribute to collaborative re-
search. The institutional review board 
(IRB) of the Department of Health of 
 Miguel Hernández University (Elche, 
Spain) approved the study in April 2013.
Validation study
Ceiling and floor effects were consid-
ered by analyzing the variability of the 
responses to the questionnaire items. For 
each individual factor, composite reli-
ability indexes and Cronbach’s alpha sta-
tistics were estimated to measure inter-
nal consistency. 
Exploratory analyses of the principal 
components were conducted to ascer-
tain the unidimensionality of the pro-
posed factors. The eigenvalue criterion 
was determined to be equal to 1 (based 
on previous calculation of the Kaiser- 
Meyer-Olkin (KMO) statistic and the 
Bartlett test of sphericity) to verify obser-
vance of the requirements for use of these 
tests), and Varimax rotation was applied 
(34, 35). A factor loading greater than 0.5 
was considered an acceptable level of 
missing data. The instrument’s internal 
consistency was calculated using Cron-
bach’s alpha statistic; acceptable values 
were defined as those greater than 0.7. 
Acceptable item–total correlations with 
reference values were defined as those 
greater than 0.3. Statistical analyses were 
carried out with SAS software version 
20 (SAS Institute, Cary, North Carolina, 
United States).
Confirmatory factor analysis was 
con ducted using EQS software version 
6.1 (Multivariate Software Inc., Enci-
no, California, United States). Maxi-
mum-likelihood estimation and the 
variance–covariance matrix (as input) 
were used. The questionnaire was re-
fined using several confirmatory mod-
els (34). Questionnaire items were suc-
cessively eliminated if they met any of 
the following three criteria: 1) did not 
present factorial regression coefficients 
with statistical significance (Student’s 
t-test > 2.58, P = 0.01); 2) presented 
standardized coefficients < 0.5; or 3) 
contributed little to the explanatory ca-
pacity of the model (using R2 < 0.30 as 
a cutoff) (35). Using this successive ap-
proach, four of the 25 items were elim-
inated. After the four items were re-
moved, the consistency of the resulting 
model was verified to confirm that the 
structure of the factors had not changed 
and the statistics employed in the ini-
tial exploratory analyses remained sat - 
isfactory. 
The criterion construct validity of the 
questionnaire was determined by exam-
ining the convergent-discriminant va-
lidity. By analyzing the weight of each 
item on its respective factor, the degree 
of relationship among the elements was 
assessed. By studying the standardized 
covariances between latent factors it was 
determined that each of the five factors 
had discriminant validity (i.e., repre-
sented a separate dimension), based on 
the criterion that confidence intervals 
(CIs) for the correlation between each 
pair of latent factors should not contain 
the value of 1 (35). Finally, the criterion 
construct validity was analyzed to con-
firm the external validity. To analyze 
this relationship, several multiple linear 
regression models were run, using vari-
ables related to the culture of patient 
safety (“AEs due to multiple system fail-
ures versus single system failures”; “in-
centives to professionals”; “expressing 
doubts to health professionals, instruc-
tors, or fellow students”; and “reporting 
errors gives health professionals a bad 
image”) as dependent variables and the 
five questionnaire factors as indepen-
dent variables. In the various analyses 
that were performed, differences were 
considered statistically significant when 
P < 0.05.
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RESULTS
A total of 786 valid questionnaires 
were received (reducing the expected es-
timation error from 5% to 3%), complet-
ed by 280 males (35.6%) and 506 females 
(64.4%). Of those, 464 (60.1%) were com-
pleting their final-year courses and 308 
(39.9%) were in earlier stages of their 
medical or nursing school programs; 299 
(40.3%) were in nursing programs and 
443 (59.7%) were in medical programs. A 
more detailed sample description can be 
found in Table 1.
Analysis of dimensionality and 
initial consistency
Table 2 shows the mean scores for each 
questionnaire item. No floor effect or 
ceiling effect was found for any of the 
items.
The content validity of the question-
naire was derived from the adequacy of 
the literature review. The values for the 
KMO statistic (0.9) and Bartlett’s test 
of sphericity (approximate chi-square = 
5241.3, P < 0.001) ensured the appropri-
ateness of the applied technique. The fac-
tor loadings were greater than 0.5 and 
the explained variance was acceptable 
(FCP, 28.6%; AP, 8.5%; AWE, 7.2%; CS, 
4.6%; and CFH, 4.48%). With respect to 
consistency, the Cronbach’s alpha statis-
tic was greater than 0.7 for all factors ex-
cept CS, which had a value of 0.67. The 
Cronbach’s alpha statistic was also calcu-
lated for the completed questionnaires, 
and its value exceeded 0.8 (an acceptable 
level of reliability). Item–total correla-
tions were higher than 0.30 in all cases.
Confirmatory analysis of 
dimensionality and analysis of 
reliability
The factor analysis results are shown 
in Table 3. In its final version, the ques-
tionnaire consisted of 21 items grouped 
into five factors. The compound reliabili-
ty indexes were greater than 0.7, indicat-
ing acceptable reliability (30) for all fac-
tors except CS, which had a very similar 
value (0.62). In the analysis of the con-
vergent-discriminant validity, all stan-
dardized loads were found to be signifi-
cant for the respective factor and greater 
than 0.6 (Table 3). The results demonstrat-
ed good model fit (goodness-of-fit index 
(GFI): 0.90; adjusted GFI: 0.90) (Supple-
mentary material, Tables 1 and 2). The 
optimized model is shown in Figure 1. 
Table 4 shows the results of the analysis 
of the standardized covariances between 
latent factors, which guaranteed discrim-
inatory validity.
Predictive validity
The results of the linear regression 
models are shown in Table 4.
DISCUSSION
The metric proprieties of the final ver-
sion of the Latino Student Patient Safety 
Questionnaire allow for assessment of 
the attitudes and basic knowledge of stu-
dents of health disciplines about patient 
safety. Because attitudes and knowledge 
form the basis of professional skills, this 
questionnaire could be used to indirectly 
evaluate whether or not nursing and 
medical students are likely to put into 
practice the skills considered most ap-
propriate for patient safety. 
The structure of the Latino Student 
 Patient Safety Questionnaire is very sim-
ilar to the one proposed by Flin et al. (28). 
The results of the validation study yield-
ed a five-factor structure (“Knowledge of 
error and patient safety or Awareness of 
error,” “Knowledge of workplace safety 
or Understanding of human factor,” 
“Feelings about making errors or 
Openness in communication,” “Attitudes 
TABLE 1. Characteristics of sample and mean scores for the Latino Student Patient Safety Questionnaire (LSPSQ) based on 
validation study carried out among medical and nursing students, Chile, Colombia, El Salvador, Guatemala, and Spain, April–
November 2013
Scores for the five main factors extracted from the LSPSQ
Characteristic No. %
Openness in 
communication 
(range: 0–40)
Proactive attitude to 
avoid risks in security
(range: 0–20)
Awareness of error
(range: 0–15)
Understanding of 
human factor
(range: 0–20)
System complexity 
and interrelationship
(range: 0–10)
Sex
 Male 280 35.6 26.4 15.4 10.1 15.5 6.6
 Female 506 64.4 29.7 16.6 10.6 16.6 6.7
P = 0.000 P = 0.000 P = 0.011 P = 0.000 P = 0.035
Country of origin
 Spain 180 22.9 27.6 15.9 9.3 15.8 6.4
 El Salvador 198 25.2 29.5 16.6 11.2 16.4 6.6
 Colombia 97 12.3 30.1 16.8 9.9 16.9 6.8
 Guatemala 171 21.7 32.3 17.5 10.8 17.0 7.0
 Chile 140 17.8 23.1 14.8 10.3 15.3 6.5
P = 0.000 P = 0.000 P = 0.000 P = 0.000 P = 0.001
Studies
 Nursing 299 40.3 31.4 17.1 10.5 16.6 6.9
 Medicine 443 59.7 26.6 15.8 10.3 15.9 6.5
P = 0.000 P = 0.000 P = 0.559 P = 0.001 P = 0.000
Academic cycle (undergraduate)
 Beginning courses 308 39.9 30.60 17.11 10.22 16.62 6.7
 Final-year courses 464 60.1 27.11 15.87 10.58 15.99 6.6
P = 0.000 P = 0.000 P = 0.128 P = 0.002 P = 0.097
Number of beds in teaching hospital
 < 200 239 36.3 30.7 16.8 10.7 16.4 6.7
 > 500 115 17.5 28.7 16.6 10.4 16.4 6.5
P = 0.000 P = 0.001 P = 0.484 P = 0.073 P = 0.291
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toward patient safety or Proactive atti-
tude to avoid risks in security,” and 
“Safety at the workplace or System com-
plexity and interrelationship”). Howev-
er, the new questionnaire assesses a set 
of competencies (including attitudes) ac-
quired during clinical training, whereas 
Flin’s Medical Student Patient Safety 
Questionnaire mainly evaluates atti-
tudes. The results of both the current 
study and Flin’s study showed a positive 
attitude toward patient safety among the 
student sample. In the current study, the 
results suggested that students from the 
participating universities received infor-
mation on safety procedures from their 
instructors more frequently and had 
 significantly more positive attitudes 
(including those about maintaining open 
disclosure with the patient) than the stu-
dent participants in other studies. Ac-
cording to Flin et al., the students 
 surveyed in their study were mainly con-
cerned about 1) the punitive attitude that 
still exists when a health professional 
makes an error and 2) learning how to 
conduct an open disclosure procedure 
appropriately to avoid a negative reac-
tion from the patient.
The Latino Student Patient Safety 
Questionnaire also differs from the 
H-PEPSS (Health Professional Education 
in Patient Safety Survey), which is de-
signed to measure health professionals’ 
perceptions of their patient safety com-
petence (36). The H-PEPSS was recently 
TABLE 2. Five main factors extracted from the Latino Student Patient Safety Questionnaire and their corresponding items (ceiling 
and floor values and descriptive statistics) based on validation study carried out among medical and nursing students, Chile, 
Colombia, El Salvador, Guatemala, and Spain, April–November 2013
Factor Abbreviation Item
No. of 
subjects
Scorea 
(mean)
Typical 
deviation
Totally 
agree  
(%)a
Totally 
disagree 
(%)b
Openness in 
communication (FCP)
FCP1 I have learned to properly inform patients who have suffered 
harm or injury as a result of an error
771 3.1 1.2 13.6 12.8
FCP2 During my training, I have learned to assess the risks for 
patient safety
773 3.9 1.0 30.4 3.0
FCP3 In my training, I have learned what I do if I make a mistake 774 3.9 1.0 32.2 3.1
FCP4 During my training, I was able to discuss with my instructors 
or supervisors any unsafe situation that I had seen
778 3.7 1.2 29.0 4.6
FCP5 During my training, I acquired skills of how to properly report 
an error to colleagues and bosses
775 3.5 1.2 25.8 7.5
FCP6 During my training, I worked on the feelings that I could have 
if I make a mistake
777 3.2 1.3 21.8 13.4
FCP7 We have learned how to better communicate with patients to 
prevent medication errors
771 4.0 1.0 34.2 2.6
FCP8 In the hospital where I did my clinical training practice, a 
non-punitive culture was promoted so that if an error occurred 
we knew how to prevent it from recurring
760 3.3 1.1 15.0 8.3
Proactive attitude to avoid 
risks in security (AP)
AP1 During my studies, my teachers explained to me what to do to 
avoid common mistakes and ensure patient safety
783 4.2 0.9 43.4 1.5
AP2 During my practices, I have learned that, when an error 
occurred, steps must be taken to ensure it will not happen in 
the future
773 4.2 0.9 48.0 1.4
AP3 Teachers discuss in class errors that are easy to make and 
provide us with recommendations on how to avoid them
782 4.1 1.0 39.5 2.9
AP4 During my training, my teachers have explained the objectives 
and priorities for safer health care
779 3.9 1.1 32.2 2.6
Awareness of error (AWE) AWE1 During my training, on at least one occasion I have done 
something that was not safe for the patient
776 3.1 1.3 13.1 15.2
AWE2 During my training, I have seen a fellow student doing 
something that was not safe for the patient
771 3.5 1.2 24.6 10.0
AWE3 During my training, I have observed professionals doing 
something that was not safe for the patient
754 3.8 1.1 28.3 3.4
Understanding of human 
factor (CFH)
CFH1 In services where I have done clinical training practice, 
teachers explained to me the safety standards they follow with 
patients
777 3.7 1.1 26.4 3.6
CFH2 Teachers insisted on the importance of following treatment 
protocols for better health care
771 3.9 1.0 32.2 3.1
CFH3 During my training, teachers have insisted on the importance 
of proper use of therapeutic resources for patient safety
771 4.2 0.8 39.4 1.0
CFH4 Teachers have insisted on the importance of hand-washing 778 4.5 0.9 64.3 1.8
System complexity and 
interrelationship (CS)
CS1 In my clinical training practice, I have found that most medical 
errors are impossible to avoid
773 3.7 1.3 32.1 8.7
CS2 During my clinical training practice, I have observed that the 
protocols implemented to ensure patient safety are outdated 
(obsolete) 
774 2.9 1.1 8.9 9.4
a 1–5.
a Percentage of responses with a score of 5. 
b Percentage of responses with a score of 1.
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used in Canada to assess competence in 
patient safety among medical students 
(37). While both instruments were vali-
dated using the same procedure and re-
fined into an instrument with fewer 
items, the H-PEPSS was designed to 
measure self-perceptions of patient 
safety competence whereas the Latino 
Student Patient Safety Questionnaire 
was designed to measure educational 
needs for future doctors and nurses. In 
both studies, medical students in their 
final year had lower scores than medical 
students in their final year from earlier 
eras, although the students from Spain 
and Latin America surveyed in the cur-
rent study showed better understanding 
of the human factor in patient safety than 
students surveyed in the past. 
The Latino Student Patient Safety 
Questionnaire is easy to answer and 
quick to administer (requiring less than 
15 minutes for the entire process) and 
could be used by instructors and 
academic coordinators to determine 
what information students are receiving 
about patient satisfaction; review curric-
ula and teaching approaches; and define 
training targets in hospitals or ambula-
tory care. This type of tool can 1) help 
promote curriculum changes based on 
the results it obtains for students at dif-
ferent stages of the academic programs 
and 2) elucidate the degree of adjust-
ment required in certain curricula to 
meet consensus standards for patient 
safety content.
In most countries, nursing/medical 
students are typically trained in good- 
quality practices and patient safety after 
the completion of their undergraduate 
studies. This results in missed opportu-
nities to train future professionals at a 
time when they are receptive and have 
access to all types of information and 
costs are uniquely low. Once undergrad-
uate study has been completed, access-
ing information is more difficult, and 
training is costlier because it involves re-
placing established practices and lessons 
learned from past experience with new 
ones. Introducing patient safety in the 
curricula of medical and nursing pro-
grams could help ensure students ac-
quire the expected competencies, at a 
lower cost. However, this is not an easy 
task. Despite a plethora of patient safety 
initiatives, there are only a few patient 
safety education programs for future 
health care professionals in Latin Ameri-
ca and worldwide (20, 21, 37–39).
The Latino Student Patient Safety 
Questionnaire can be used to determine 
if a training course achieves its objec-
tives, and thus may reduce the reluc-
tance of academic institutions and edu-
cators to introduce patient safety in the 
curricula for health science students. The 
results of this study should contribute to 
accelerating the incorporation of patient 
safety teaching in Spanish-language high-
er education curricula.
Curricula for various health disciplines 
have many similarities across pro grams 
and countries (20). In Europe, directives 
establish competencies for health pro-
fessional profiles as well as the required 
number of hours of clinical training. 
However, there are also differences, 
mainly in teaching approaches, organi-
zational aspects, and available resources. 
Differences across countries are mostly 
due to the number of hours allocated 
to practice-oriented teaching because a 
significant proportion of the skills re-
quired for professional competence (in-
cluding access to practical training and, 
later, specialized training) derive from 
this type of clinical training. Some pre-
viously identified barriers to including 
patient safety in program curricula were 
seen at universities in both Latin Amer-
ica and Spain, including 1) curricular 
rigidities and static pedagogy; 2) lack 
of resources and educational material; 
3) lack of sufficient familiarity with pa-
tient safety (a new area of knowledge) 
among instructors and educators; 4) in-
sufficient supply of skills in patient safe-
ty; 5) lack of recognition of educators 
who introduce changes in curricula; and 
6) traditional views of medical errors 
rather than those fostered by the new 
culture of patient care, which encourages 
avoidance of risks related to health care 
management (40).
Educators’ clinical experience (37, 41), 
along with experiences from other uni-
versities and/or countries (20, 21, 37, 39), 
TABLE 3. Reliability, dimensionality, and convergent validity of each factor of the 
Latino Student Patient Safety Questionnaire based on validation study carried out 
among medical and nursing students, Chile, Colombia, El Salvador, Guatemala, and 
Spain, April–November 2013
Factor
(abbreviation) Item
Standardized factorial 
loada
Openness in communication (FCP) FCP1 0.62 (15.95)
FCP2 0.71 (18.34)
FCP3 0.74 (34.38)
FCP4 0.64 (16.31)
FCP5 0.73 (18.89)
FCP6 0.70 (17.94)
FCP7 0.63 (15.98)
FCP8 0.62 (15.93)
CRb = 0.87
AVEc = 0.46
Proactive attitude to avoid risks in security (AP) AP1 0.67 (13.84)
AP2 0.67 (38.04)
AP3 0.66 (12.19)
AP4 0.72 (14.65)
CR = 0.78
AVE = 0.47
Awareness of error (AWE) AWE1 0.69 (12.71)
AWE2 0.81 (15.31)
AWE3 0.74 (34.38)
CR = 0.79
AVE = 0.57
Understanding of human factor (CFH) CFH1 0.64 (11.43)
CFH2 0.68 (42.31)
CFH3 0.68 (16.85)
CFH4 0.63 (9.59)
CR = 0.76
AVE = 0.44
System complexity and interrelationship (CS) CS1 0.60 (54.99)
CS2 0.67 (4.23)
CR = 0.62
AVE = 0.44
a Data represent Student t-test values and differences were significant at P = 0.05.
b CR: composite reliability. 
c AVE: average variance extracted.
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and the freely available WHO Curricu-
lum Guide (42), could serve as a guide 
for implementing patient safety educa-
tion. Several studies have shown that pa-
tient safety education effectively shifted 
students’ attitudes; led to their improved 
comprehension of the inevitability of er-
ror; increased their capacity to identify 
the most common sources of AEs; 
improved their skills in avoiding AEs 
(e.g., through better hand-hygiene prac-
tices); and increased their sense of re-
sponsibility (32, 37, 43, 44). However, a 
majority of students did not feel comfort-
able speaking up about patient safety is-
sues (45) and were not confident in their 
skills to manage safety risks (37). The use 
of simulation methodology (role play-
ing) could be an alternative means of 
improving the results of patient safety 
education in universities (increasing un-
dergraduate nursing and medical stu-
dents’ comfort in reporting and speak-
ing about AEs) based on the results of 
several studies in Anglo-Saxon countries 
(41, 46, 47).
Limitations
This study had some limitations. 
First, because the participating uni-
versities were selected from the 
coo peration network for training in pa-
tient safety, the results can not be gener-
alized to all Latin American and Span-
ish universities. Second, because the 
study methodology focused on valida-
tion of the instrument, the following 
could not be determined: 1) if the ques-
tionnaire is able to detect changes in 
knowledge and attitudes among stu-
dents once new patient safety informa-
tion is received, 2) the influence on the 
students’ responses of the specific pa-
tient safety training of their teaching 
staff, and 3) the impact of the instru-
ment on future training syllabuses. Fu-
ture studies should assess the impact of 
FIGURE 1. Optimized model of the Latino Student Patient Safety Questionnaire factorial structure based on confirmatory factor 
analysis from validation study carried out among medical and nursing students, Chile, Colombia, El Salvador, Guatemala, and 
Spain, April–November 2013
FCP
AWE CFH
FCP3
FCP4
FCP5
FCP7
AWE2
AWE3
AP
CFH3
CFH4
AP2
AP3
AP4
0.67
R2=0.55
0.77
R2=0.40
0.78
R2=0.53
0.72
R2=0.39
0.58
R2=0.66
0.80
R2=0.55
0.79
R2=0.45
0.83
R2=0.44
0.69
R2=0.52
0.73
R2=0.46
0.90
R2=0.40
0.7
3*
0.7
0*
0.
63
*
0.
62
*
0.81*
0.7
4*
0.6
7*
0.66*
0.72*
0.68*
0.63*
0.33
0.38
0.05
0.32
0.12 0.01
0.03
0.10
0.14
0.02
CS
FCP2
0.70
R2=0.51
FCP1
0.78
R2=0.39
FCP6
0.68
R2=0.48
FCP8
0.84
R2=0.39
0.64*
0.74*
0.71*
0.62*
AP1
0.74
R2=0.45
0.6
7*
CS2
0.74
R2=0.450.67*
CS1
0.92
R2=0.44 0.66*
AWE1
0.72
R2=0.48 0.69*
CFH1
CFH2
0.84
R2=0.41
0.81
R2=0.470.6
4*
0.68
*
Note: * Standardized factor loadings.
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transactional or longitudinal training 
models and whether patient safety train-
ing should begin in the first year of un-
dergraduate programs or if it is more 
effective when introduced at the begin-
ning of clinical training (in the final year 
of undergraduate studies).
Conclusions
The Latino Student Patient Safety 
Questionnaire has shown adequate 
 metric properties for assessing attitudes 
and knowledge about patient safety 
among students of health disciplines. 
This was the first study in either Latin 
America or Spain designed to develop a 
questionnaire to assess the results of pa-
tient safety curricula. The results of this 
research could be used to help raise 
awareness among academic authorities 
about the importance of training future 
doctors and nurses in patient safety 
while at the same time providing 
schools and nursing/medical depart-
ments with a valuable Spanish- language 
tool for assessing attitudes and knowl-
edge about patient safety. The findings 
of this study have implications for the 
design and implementation of patient 
safety content in medical and nurs- 
ing education. A pragmatic approach 
would be to introduce small changes in 
curricula, integrating some of the ideas 
proposed by WHO, and subsequently 
modify them based on the results 
of evaluations conducted using the 
questionnaire.
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RESUMEN
Un cuestionario en español 
sobre seguridad del 
paciente para medir las 
actitudes y los 
conocimientos de 
los estudiantes de medicina 
y enfermería
Objetivo. Diseñar y validar un cuestionario de evaluación de las actitudes y los co-
nocimientos en materia de seguridad del paciente con una muestra de estudiantes de 
medicina y enfermería que reciben formación médica en España y en cuatro países de 
América Latina. 
Métodos. En este estudio transversal se llevó a cabo una revisión bibliográfica y se 
encuestó a un total de 786 estudiantes de medicina y enfermería de ocho universi-
dades de cinco países (Chile, Colombia, El Salvador, España y Guatemala) con objeto 
de elaborar y corregir un cuestionario en español sobre conocimientos y actitudes en 
materia de seguridad del paciente. El ámbito del cuestionario se basó en cinco dimen-
siones (factores) presentadas en estudios relacionados con la cultura de la seguridad 
del paciente encontrados en PubMed y Scopus. Con base en los cinco factores, se ela-
boraron 25 ítems reactivos. Se calcularon los índices de fiabilidad compuesta y alfa de 
Cronbach para cada factor, y se realizó un análisis factorial confirmatorio para evaluar 
la validez. Tras una prueba piloto se corrigió el cuestionario mediante modelos confir-
matorios, el cálculo de la máxima probabilidad y la matriz de variancia-covariancia 
(como insumo). Se utilizaron modelos de regresión lineal múltiple para confirmar la 
validez externa, considerando las variables relacionadas con la cultura de seguridad 
del paciente como variables dependientes y los cinco factores como variables 
independientes. 
Resultados. El instrumento final fue una encuesta autoadministrada mediante 
escala de Likert estructurada en cinco puntos (“Cuestionario de Seguridad del Paciente 
para Estudiantes Latinos”), que consta de 21 ítems agrupados en cinco factores. Los 
índices de fiabilidad compuesta (prueba estadística de alfa de Cronbach) calculados 
para los cinco factores fueron aproximadamente de 0,7 o superiores. Los resultados de 
los análisis de regresión lineal múltiple indicaron un buen ajuste del modelo (índice de 
bondad de ajuste: 0,9). Las correlaciones ítem-total fueron superiores a 0,3 en todos los 
casos. La validez convergente y discriminatoria fue adecuada. 
Conclusiones. El cuestionario diseñado y validado en este estudio evalúa las acti-
tudes y los conocimientos de los estudiantes de enfermería y medicina en materia de 
seguridad del paciente. Este instrumento podría utilizarse para evaluar indirecta-
mente si los estudiantes de disciplinas de la salud están adquiriendo, y por lo tanto, es 
probable que pongan en práctica, las habilidades profesionales consideradas actual-
mente como más apropiadas para la seguridad del paciente. 
Palabras clave Conocimientos, actitudes y práctica en salud; seguridad del paciente; cuestionarios; 
estudiantes; Chile; Colombia; El Salvador; España; Guatemala; América Latina.
